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P.ESTRACT 
__lll 

DurFng t h i s  r e p o r t i n g  pe r iod  one a c c e l e r o m t e r  has e n t e r e d  i n t o  . 

A-rrokher has been r e a d i e d  t o  

The o t h e r  a c c e l e r o m t e r s  

r e s u l t s  i n d i c a t e  ex-  

c e l l e n t  s c a l e  f a c t o r  s t a b i l i t y .  A l l  acce le rometers  c o n t a i n  

penduluns cured a t  300°P t o  i n c r e a s e  t h e  Heat D i s t o r t i o n  Temper- 

a t u r e  o f  t h e  s p r i n g  j o i n t  epoxy t o  37Q°F which should reduce t h e  

n u l l  b i a s  s h i f t i c g .  

. .  
The techniques of Laser  beam welding t h e  proofna.ss assembly were 

developed i n  t h r e e  b a s i c  s t e p s .  WeldTng schedules  were e s t ab -  

l i s h e d  f’rom t e s t  r e s u l t s  of  welded spec inens .  The f i r s t  two 

proofmass assemblies  to b e  welded by the Laser  method are ex- 

perimenta.1 v e h i c l e s  i n  t h e  e f f o r t  to i s o l a t e  t h e  source  o f  n u l l  

bias s h i f t s  observed on a s t anda rd  ?(ode1 VI1 ins t rument  a f t e r  

exposure to s t e r i l i z a t i o n  tempera ture .  X o d l f i c a t i o n s  of t h e  

des ign  w i l l  be necessary  to reduce the constraincient c u r r e n t  

from approximately 1 0 0  m a .  

The des ign  of t h e  t r a n s f o r m e r l e s s  p i ckof f  e l e c t r o n i c s  has denon- 

s t ra ted superior performance i n  e l e c t r i c a l  n u l l  s t a b i l i t y .  The 
m 

improvement can be a t t r i b u t e d  t o  t h e  FET i n p u t  capac i t ances ,  

which a r e  more s t a b l e  than t h e  s t r a y  capac i t ances  of a hand 

wound t r a n s f o r n e r .  
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A s  r e p o r t e d  i n  t h e  l a s t  q u a r t e r l y  report of  August 15, 1968,  

t h e r e  were two p o t e n t i a l  c o n t r i b u t o r s  to t h e  observed n u l l  
< 

b i a s  s h i f t  on acc'eleronete-r S e r i a l  number 0656: t h e  s t r e s s e s  . 

produced i n . t h e  s p r i n g  and t h e  +epoxy j o i n t  due to t h e  thermal  

expansion d i f f e r e n t i a l  of t h k  proofmass and t h e  b a s e p l a t e ,  and 

- 

i n s u f f i c i e n t  cu r ing  of t h e  s p r i n g  j o i n t  epoxy. S ince  a r e -  

des ign  of t h e  pendulum assembly was not  w i t h i n  t h e  scope o f  

t h e  p r e s e n t  c o n t r a c t ,  an e f f o r t  was made to improve t h e  epoxy 

s p r i n g  j o i n t  . 
At Bell's sugges t lon ,  t h e  Ab les t ik  Adhesive Cbpany t e s t e d  

t h e i r  Ablecast  147-1 f rozen  epoxy t o  determine t h e  Heat D i s -  

t o r t i o n  Temperature (HDT) when i t  i s  cured a t  300°F for ex- 

tended p e r i o d s .  Tes t ing  was conducted according t o  ASTN pro- 

cedure D-648-55 and r e s u l t s  a r e  r e ? o r t e d  belo3v. 

Days a t  300°F HDT 
c__- 

2 372OF 

4 378°F 

While wa i t ing  f o r  t h e s e  t e s t  r e s u l t s ,  t h e  b u i l t  and t e s t e d  
- .  

,pendulums were recured  a t  300°F for 60 hours .  It was assumed . 

and v e r i f i e d  above t h a t  t h i s  would y i e l d  an HDT o f  about 37OoF. 
c 

Recuring was performed i n  an oven con ta in ing  i n e r t  n i t r o g e n  

gas  t o  srinimize any p o s s i b l e  o x i d a t i o n  o r  d i s c o i o r a t i o n  o f  t h e  

par t s .  Since t h e s e  pendulums were no t  removed from t h e i r  r e s -  . 
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z s s e n b l i e s ,  t h e  epoxy s p r i n g  j o i n t s  x e r e  

r ecu red  wi th  t h e  pendulous a x i s  v e r t i c a l  ( "ga te"  p o s i t i o n ) ,  

t h u s  one 'g ' s t resses  t y p i c a l  c f  t h i s  mode o f  s t o r a g e  wert 

n t .  

be curzd a t  30O0F for 60 hours  i n  an i n e r t  n i t r o g e n  atmos- 

'On new and r e b u i l t  pendulums3- t h e  s p r i n g  joir:: epoxy 

a f t e r  t h e  r e q u i r e d  two hour j e l l i n g  perioc'. at 20'2°F.. . 

Curing w i l l  t a k e  p l a c e  on t h e  buj-lrling f i x t u r e  su5ich i lesures  

s t r e s s  f r e e  c o n d i t i o n s .  

Due t o  t h e  c a u t i o n  a p p l i e d  dur ing  t h e  r e c u r i n g ,  t h e r e  v;as no 

d i s c o l o r a t i o n  or o t h e r  v i s i b l e  evidence o f  o x i d e t i o n  on c r i t i -  

c a l  conponents.  A l s o ,  t e s t  r e s u l t s  i n d i c a t e  no z a t t e r r i  o f  

deg rada t ion  o f  n u l l  b i a s  s e n s i t i v i t y  x t t h  ternperzture .  

Bell 
Ident  
N o .  

J4 

J5 

56 

J3 

53 

c__ 

A f t e r  250'F Cure 
b i a s  d r i f t  
wi th  t e a 9  

no readifigs 

no r ead ings  

h igh  i n p u t  a x i s  
misalignment 

13.0 ug/'F 

- Comment 

r ecu red  

r ecu red  

recured 

r e b u i l t  

r ecu red  but  will 
be r e b u i l t  

A f t e r  3 G 3 O F  Cure 
b i a s  d r i f t  
w i t h  Temp 

-3.71 ug/"F 

-7.6 u ~ Y P F  

3.59 ug/OF 

-2.53 ugJ°F. 

no r e i d i n g s  

dn order t o  a s s u r e  s c a l e  f a c t o r  s t a b i l i t y  a f t e r  exposurs  of  

t h e  instlsument t o  t h e  s t e r i l i z a t i o n  c y c l e ,  t h e  penduluxs were 

outgassed  a t  16OoF f o r  1 2 0  hours  a t  a p r e s s u r e  b? less 5han 50 

microns,  T h i s  would p r a c t i c a l l y  e l i m i n a t e  anjr*'future ptndulum . 

weight l o s s e s  which could s e v e r e l y  i n f l u e n c e  scaZe f a c t c r  

s t a b i l i t y .  Prior t o  hermet ic  s e a l i n g ,  t h e  i n s t r w x n t  is vacuum 

L 
d 
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baked a t  140°F f o r  4 hours  t o  remove a l l  moi s tu re  and water 

va3or which can adverse ly  a f f e c t  n u l l  b ias  a n d / o r . s c a l e  f a c t o r .  

The s e a l e d  acce lerometer  con ta ins  only d r y  i n e r t  g a s e s .  

Problems encountered i n  manufadturing t r ans fo rmers  were l e a d  

breakage and i n t e r n a l  e l e c t r i c a l  s h o r t i n g .  These were bas i c -  

a l l y  t h e  r e s u l t  o f  workmanship e r r o r s  and have been r e so lved  

1 

c 

f u r n i s h i n g  a d d i t i o n a l  i n s t r u c t i o n s  and work a i d s  t o  t h e  

assemblers .  

Other t h a n  t h e  t r a n s f o r x e r  d i f f i c u l t i e s ,  t h e  manufactur ing 

phases have progressed  w i t h o u t  i n c i d e n t  up to and i n c l u d i n g  

t h e  s e a l i n g  of  t h e  acce lerometers .  During t h e  i n i t i a l  t e s t i n g  

% .  

per iod ,  t h e  ins t rument  has performed s a t i s C a c t o r i l y  and e spec i -  

a l l y  w e l l  i n  s c a l e  f a c t o r  s t a b i l l t y .  I n  o r d e r  t o  g a i n  a b e t t e r  

understanding o f  t h e  e f f e c t s  of thermal  s t e r i l i z a t i o n  on i n -  

strument performance, a parameter  check i s  be ing  in t roduced  

a f t e r  each o f  t h e  6 c y c l e s  i n  t h e  f i r s t  s t e r i l i z a t i o n  p e r i o d .  

These paraineter checks inc lude  n u l l  b ias  and s c a l e  f a c t o r  

measurements a t  room and e l e v a t e d  tempera ture  of  176OF ( 8 O O C )  

(Table 1). It i s  i n t e r e s t i n g  t o  no te  t h a t ,  while  n u l l  bias 
- -  

rp . s h i f t s  of l a r g e r  magnitude occurred ,  t he  s c a l e  f a c t o r  remained 

f r e e  o f  excess ive  changes. 



. .  

a 
2 
H 
E m w 
E 

GI 
4 
H 
€-I 
H 

5 

I -  * 
I .  

L n  

/ 
i 

j 

C. 
-4. 

-1  

I 

C-4 

Lrl 
I 

. i c 
L? 

I 
I 

I 
! I 

hl . 
&. - 
I 

I .  

2' 

LO 
$ 

i 
I 
! 
j 

i 

I 

e-3 

3 
. 

/I I 
i 
i 
i 

._ 
I 
3 23- 

-? Ln 
I 1  

I 

. .  
I 

I 
i 

! I  
3 

Lc. 
I 

I 
! 
i 
i 
I 

! 



Model COMFANY 

Do+e November 15 ,  196 60007-031 

LASEE XELDIMG 

The Laser Systems Corporat lon i n  .knn Arbor, Kichiga,r, provided 

t h e i r  equipnent and techni -ca l  a s s i s t a n c e  t o  perform t h e  Laser . . 

welding on t h e  proofmass a s s e n b l i e s  T h i s  company was chosen 

s i n c e  t h e  equ2pnent i n  t h e i r ’ a p p l i c a t i o n  l a b o r a t o r y  seemed t o  

be s a t i s f a c t o r y  f o r  our  needs as t h e i r  f i e l d  i s  mainly t echn i -  

c a l  welding ( i n c l u d i n g  t h a t  o f  b e r y i l i u x  copper) ,  and a l s o  c u t -  

t i n g .  

The equipment used a t  i h e  Lazer Systems Corporet ion to weld 

t h e  t e s t  samples was t h e i r  s tandard  type  LrCl 212 Laser  head con- 

t a i n i n g  a Neodgnium do;?ed g l a s s  rod f o r  producing t h e  Laser 

beam. The Laser equipment i s  coupled w5th a modified Rikon 

comparator. The advantageous f e a t u r e  of  t h e  comparator is  t h a t  

t he  alignment of  t he  o b j e c t  to be .fielded and. t he  Laser beam 

can be e a s i l y  accomplished. The accuracy of adjustment azld re- 

p e a t a b i l i t y  i s  b e t t e r  t h a n  .001 i nch .  

The energy l e v e l  can be ad jus t ed  i n  f i n e  s t e p s  t o  a maximum o f  

90 j o u l e  output  and t h e  p u l s e  d u r a t i o n  i n  s t eps  of 1 mi l l i s econd  

t o  a maximum Gf 6 mi l l i s econds .  The energy needed t o  c r e a t e  a 

g e l d  s p o t  of ,012  to .015 i nch  i n  diameter for a beryll9um 

copper-aluminum j o i n t  was found t o  be between 5 and 1 5 ’ j o u l e .  

The lower va lue  i s  adequate when a 20 t imes  magni fac t ion  l e n s  
1 

i s  employed while t h e  h ighe r  va lue  i s  necessa ry .wi th  a 10  t imes -  

; 

--__ 

. *  

magnif ica t ion  l e n s .  Th i s  equipment a l s o  a l lows  enough room 

for f i x t u r i n g  s i n c e  the  d i s t a n c e  between the  o b j e c t i v e  l e n s  and 
.a 



t h e  weld spot i s  about 1 . 3  inches  when o p t i c a l  system wi th  20  

magn i f i ca t ion  i s  used. .Under 1 0  t i m e s  magn i f i ca t ion ,  t h i s  

d i s t  nee becomes 2 . 6  i nches .  

Lase welding of t h e  proofmass 'assemblies i s  being approached 

i n  t ree s t e p s  i n  o r d e r  to b e t t e r  e v a l u a t e  t h i s  nethod of  j o i n -  

i n g .  The f i r s t  s t e p  i s  to perform a simple b u t t  vreld between 

.016 t h i c k  alurflinum and .010 t h i c k  beryll iuli t  copper s t r i p s .  

These m a t e r i a l s  a r e  t h e  same as p r e s e n t l y  used f o r  t h e  suppor t  

and t h e  s p r i n g .  Detai ls  of t h i s  Group 4 weld s e t  up are  shown 

f - * -  

* .  

i n  F igure  1. Since t h e  support  and s p r i n g  a r e  i n  two perpendi-  

c u l a r  p l anes ,  t h e  aluminum and b e r y l l i u m  copper p a r t s  were 
I a l igned  i n  a ' V  block f o r  t h e  second welding experiment.  FigGre 

2 d e p i c t s  these Group B welds. A t h i r d  group C \!:as e s t a b l i s h e d  

which would s i m u l a t e  t h e  a c t u a l  cond l t ions  under which the welds 

would b e  made. F igu res  3 and 4 show t h e s e  c o n f i g u r a t i o n s .  

Sample i t e m s  1 and 2 of Group A were used- to s e t  up t h e  equip- 

ment and t o  determine t h e  proper  energy l e v e l  needed to produce 

a good. weld spo t  on t h e  l i n e  j o i n i n g  t h e  aluminum and be ry l l i um 

copper p a r t s .  The energy w a s  v a r i e d  between .4 and 8 j o u l e s  
._ 

&sing t h e  20 power lens.  A 5 j o u l e  energy and a 2 mi l l i s econd  

p u l s e  l e n g t h  Pesu l t ed  i n  a usable  weld s p o t  of  approx ika te ly  

.012 i n c h  d iameter .  To e v a l u a t e  t h e  weld s t r e n g t h  produced by 

d i f f e r e n t  energy l e v e l  s e t t i n g s ,  s anp le  i t e m s  3, 4, and 5 o f  

t h e  same group vere welded by apply ing  5, 7 and 2 . 5  j o u l e s  res- 

p e c t i v e l y .  

i 

.' .. 

i 

Three weld s p o t s  were produced wi th  t h e i r  c e n t e r s  
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on the  j o i n t  l i n e  of t he  two materials. S ince  t ' re  bery l l i um 

copper r e q u i r e s  more h e a t  f o r  melt'Ztig than  t h e  a l r n i n u g ,  i t  was 

f e l t  t ha t  by o f f s e t t i n g  th-e Laser  weld spot to tFansmi t  nore 

energy i n t o  t h e  be ry l l i um copper m a t e r i a l ,  a b e t t e r  j o i n t  would 

r e s u l t .  Sam2le 6 was thus welded b y  apply ing  5 j o u l e s  and the  

welfi- s p o t  c e n t e r  was moved ,003 i n c h  f r o m  t h e  j o i n t  l i n e  toward 

the  be ry l l i um copper  na te r ia .1 .  

Weld s a n p l e s  7 and 8 a r e  of' Group B and each ?::as j o i n e d  w i t h  

t h r e e  weld spots u s i n g ' 5  j o u l e s  and 20  power magni . f icat ion.  

Sample 7 was welded on t h e  j o i n t  l i n e  whi le  sample 8 had the 

weld s s o t s  s h i f t e d  .@03 iRch toward t h e  b e r y l l i u x  copper mater i -  

a l .  

Group C c o n t a i n s  samples 9 ,  1 0 ,  11 and 13 .  Two x e l d  s p o t s  

were produced at t h e  corner  between t h e  s p r i n g  t2.S and t h e  

pendulum suppor t  as shown i n  Yigure 3. I n  a l l  c a s e s  t he  energy 

l e v e l  was a d j u s t e d  f o r  5 j o u l e s  and t h e  magn i f i cz t ion  a t  20 

power. I t e m s  9 ,  1 0  and 1 3  had the  s p r i n g  t a b  secured  w i t h  

epoxg to prexrent movement of the  a l i g n e d  par t s  d m i n g  welding. 

Specimen 11 was i n t e n t i o n a l l y  welded without  epoxy a i d .  On 

J v  sample 9 ,  t he  weld s p o t s  were o f f s e t  toward t h e  s p r i n g  material. 

Sample nmber 1 2  w a s  provided w i t h  one weld s p o t  l o c a t g d  at t h e  

upper co rne r  of t h e  s p r i n g  t a b  (F igure  4 ) .  N o  q o x y  had been 

used t o  secu re  the s p r i n g  t a b ,  S ince  t h e  f i x t u r l n g  i n  t h i s  

case r e q u i r e d  a working d i s t a n c e  of more t h a n  the 1 . 3  i n c h e s  

allowed by the  o p t f c a l  system of  20 t imes  m a g n i f i c a t l o n ,  

- .  

. .  
\ '  
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t h e  o p t i c a l  head of 1 0  power magn l f i ca t ion  was employed, 

n e c e s s i t a t i n g  a n  i n c r e a s e  of t he  output  en’ergy. A.n energy 

l e v e l  of  1 5  j o u l e s  was used. ... 
c 

- .  
The welds us ing  2.5 j o u l e s  on sample 5 were found to be  inad- 

equate .  T h i s  sample broke while  being removed from t h e  epoxy 

g l a s s  board for t h e  p u l l  t e s t s .  Samples 9 and 11 were n o t ’  

welded t o g e t h e r .  It i s  s u r n i s e d  t h a t ,  s i n c e  i t e m  11 d i d  not  

have t h e  s p r i n g  t a b  secured w i t h  epoxy, t h e r e  was a sudden 

motion of t h e  s p r i n g  t5.b dur ing  t h e  s o l i d i f i c a t i o n  of t h e  weld 

m a t e r i a l .  Although i tem 9 d i d  have t h e  spring’ t a b  secured ,  it 

i s  f e l t  t h a t  t h e  gap between t h e  s p r i n g  and. t h e  support  was 

misal igned and was g r e a t e r  t han  t h e  .001 i n c h  allowed. 

An e f f o r t  was made t o  o b t a i n . i n f o r x a t i o n  on stresses which may 

have been in t roduced  i n  t h e  j o i n t  between t h e  two metals caused 

by the  c o n t r a c t i o n  dur ing  t h e  s o l i d i f i c a t i o n  of t h e  weld spots. 

The screws hold ing  t h e  s p r i n g s  on samples 10,  1 2  and 13 were 

c a r e f u l l y  removed and t h e  l i f t  of the  s p r i n g  body o f f  of t he  

i n s u l a t o r  was observed. It was ev iden t  t h a t  s a q l e  1 2  was the  

one l e a s t  i n f luenced .  

Test samples  I ,  3, 4 ,  and 6 were s u b j e c t e d  t o  a p u l l  t e s t  i n  

o r d e r  t o  deterinine the s t r e n g t h  of t h e  weld. 

these samples were c a r e f u l l y  removkd fGom the  epoxy g l a s s  board. 

The samples were a t t a c h e d  t d  a f i x t u r e  i n  such. a manner t h a t  

bending was avoided dur ing  t h e  p u l l  t e s t .  Genera l ly ,  all 

samples s e p a r a t e d  on t h e  aluminuin s ide  of the weld s p o t .  

- 
* .  

jrr 

F o r  t h i s  purpose 
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No. of  S t r e n g t h  
Sample Rupture Weld e n  e r g y L o c a t i o n .  p e r  b!eld 

1 43 oz .  5 _ _  . 4  to 8 J o i n t  l i n e  8.6 oz.  

3 16-24 0 2 .  3 5 j o i n t  l i n e  3.3 t o  5 oz.  

4 49  oz .  3 7 . J o i n t  l i n e  16.3 oz. 

6 47 oz .  4 5 .003 o f f s e t  11.8 oz.  

No. Load Spots  ( j o u l e s )  Weld S p o t  Spot 

It should be noted t h a t  t e s t  sarnple 1 was used for s e t t i n g  up 

of  t h e  welding equipment and f o r  t r y o u t  of  t h e  p u l l  t e s t  f i x -  

t u r e .  Although t h e  r e s u l t s  of t h e  p u l l  t e s t  cannot be consider-  

ed meaningful,  i t  i s  s t i l l  inc luded  among t h e  t e s t  r e s u l t s .  

T e s t  sarrple 3 broke a t  a lower va lue  t h a n  expected.  It i s  l i k e -  
- 

l y  t h a t  t h e  t e s t  sample was daxaged s l i g h t l y  when removed frorn 

t h e  epoxy g l a s s  board.  

A proofmass assernbly u t i l i z i n g  t h e  Laser  welded j o i n t s  between 

t h e  s p r i n g s  and suppor t s  was designed.  If t h i s  pendulum d i s -  

p l ays  a d e f i n i t e  improvement i n  n u l l  bias s t a b i l i t y  a t  e l e v a t e d  

temperature  ove r  t h e  normal pendulum, t h e n  t h e  d e f i c i e n c y  must 

be i n  t h e  epoxy s p r i n g  j o i n t .  The des ign  i s  f u r t h e r  s i m p l i f i e d  

to a degree t h a t  overshadowing i n f l u e n c e s  a r i s i n g  from a s h i f t -  

7 

.- 

i n g  copper winding are e l imina ted .  

d i f f e r e n t  c o e f f i c i e n t  'of expansion of  copper a g a i n s t  t h e  bond- 

i n g  epoxy o r  t h a t  of  t h e  epoxy a g a i n s t  t h e  aluminum c o i l  form 

are avoided. S ince  no copper winding i s  grovided on t h e  c o i l  

form, t h e  n e c e s s l t y  of  an  i n s u l a t e d  pendulum suppor t  on one 

side i s  e l imina ted .  The c o i l  form which now conducts t h e  con- * 

These s h i f t s  due to t h e  
Jcc 

s e 
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S p o t  

Laser Welded P r o o f  Mass Assembly. 

P r e l i m i n a r y  Design 

.Figure. 5 
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st rainraent  c u r r e n t  i s  s l i t  open o n . t h e  l o x e r  s ids  befxeen t h e  

two supports. 

throygh t h e  ugper c o i l  por- t ion,  which r e p r e s e n t s  app-Dzirnately 

T h i s  f o r c e s  t h e  currzrit  t o  'take E pa t?  only 

quaz-ters  o f  a t u r n .  To compensate f o r  t h i  los2 s t r e n g t h  

l o t t i n g ,  a s t i f f e n i n g  web of .016 thiclczess was provfded 

c o i l  form c e n t e r  p l ane .  T h i s  s t i f f e n e l .  Bs a shunt  Go 

t h e  u s e f u l  c u r r e n t  p a t h ,  b u t  t h e  des ign  reduces  t h e  z s e l e s s  

c u r r e n t  to t o l e r a b l e  l i m i t s .  Approximately 83 t o  122 z.a c u r r e n t  

i s  expec tec  to c o n s t r a i n  t h i s  pendulun i n  the 'or_a g - , o s i t i o n .  

The suppor t s  are a t t a c h e d  t o  t h e  c o i l  form ir! tke cocven t iona l  

manger. 

I n  o r d e r  t o  provlde  t h e  bend i n  t h e  pendulum su._r;ortz a t  t?e 

p r o p e r  l o c a t i o n ,  a bending f i x t u r e  was dzs5gnz3. It c o n s i s t s  

of a locator p i n  to acceFt  t h e  i n s i d e  d i a c e t e -  o f  t h s  c o i l  form 

and a p r e c i s e l y  p o s i t i o n e d  f'orming block. The f3rmeC 2endulum 

w i l l  be mounted to t h e  s t anda rd  a s sembly  f i x t c r e  whic'n a lsa  

a c c e p t s  t h e  b a s e p l a t e  and t h e  s p r i n g s .  

t i g h t  t o  t h e  f i x t u r e ,  a * s c r e x  i n  t h e  c e n t e r  p1ug o f  %he f i x k u r e '  

To h o l d  t h e  c o r 1  form 

i s  normally used.  S ince ,  i n  t h i s  case ,  t h e  czntzr azia i s  

f i l l e d  wit5 the  web s t i f f e n e r ,  a spec ia l ' c la jz ;  x i t h  z %old down 
#* screw was des igned .  

The bending f i x t u r e  and t h e  s p e c i a l  c l a q  f o r  t h i  per2ulurn 
f 

alignment f l x t u r e  have been manufactured and t-.TO c o i l  forrris as . 

prev ious ly  d e s c r i b e d  have been produced. The su22or t s  have been 

a t t a c h e d  t o  t h e s e  f o i l  forxs i n  normal fashicz 2nd b&t t o  une L' 

F 
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- 
d e s i r e d  sha2e i n  t h e  bending f i x t u r e .  The suppor ted  c o i l  forms 

were mounted and a l igned  to the s t anda rd  p&nd.ulum .assembly f i x -  

t u r e  us ing  t h e  s p e c i a l  clamp to sa fe ly  f a s t e n  t h e  forms t o  t h e  

f i x t u r e .  The s u r f e c e s  on t h e  ouLer edge, a f t 2 r  performing t h e  

bend on t h e  suppor t s ,  xere ground f l a t  w i th  a minimum amount o f  

mater ia l  rezoved. to c r e a t e  a gocd alignment s u r f a c e  f o r  t h e  

s p r i n g  tab. Basepla te  assembl ies  have been a t t a c h e d  t o  t he  gen- 

dulum assembly f i x t u r e  and t h e  sp r ings  aligned i n  such a way 

that t h e  gap between t h e  sp r ing  t a b  and t h e  ground s u r f a c e s  of  

t h e  pendu lu i  suppor t  i s  .0005 i nches .  The s p r i n g  tabs  were 

br idged  t o  t h e  sup;?orts on t h e  lotrer end of  t h e  suppor t  w i t h  a 

minimum of LCA-4 epoxy. These asseriblies a r e  now ready f o r  

Laser  welding. 
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Photo 5.  Group A Weld BampZe 5 (2Ox mag, 1 
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Yhato 7 .  Group B We.lc? SamQ3.e 7 '(20% mag, ) 
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Photo 10. Weld Sample 10 (20x mag.) 

-” -- 



' 3  



c 

4 



Photo 15. Pull T e s b  on Group A Weld at; .e03 OffEek 
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TRANSPORMEZLESS ELECTROXLCS 

The t r a n s f o r m e r l e s s  b r idge  p i ckof f  e l e c t q o n i c s  was developed 

w i t h i n  t h e  development e f f o r t s  o f  t h e  Model I X  acce le rometer  . .. _ -  
The des ign  o f  t h e  Rodel I X  u t i l i z e d  d i s c r e t e  components and cam- 

. m e r c i a l l y  a v a i l a b l e  i n t e g r a t e d  c i r c u i t s .  

A matched p a i r  of Amelco 2N3922 f i e l d  e f f e c t  t r a n s i s t o r s  was 

used i n  conjunct ion  w i t h  a UA709 o p e r a t i o n a l  a m p l i f i e r .  The 

A-C g a i n  s e t t i n g  i s  about 1 0 0 .  

The testing and e v a l u g t i o n  o f  t h e  t e s t  r e s u l t s  of  t h e  new des ign  

concept l e a d s  us to t h e  fo l lowing  conclus ions :  

1. 

2. 

3. 

.m' 

The 

The l g p f  i n p u t  capac i t ances  of t h e  matched p a i r  FET dev ices  

t r a c k  in temperature  extrernely vrell.  

The n u l l  d r i f t  o f  t h e  e l e c t r o n i c s  was found to be 0 . 0 0 0 8 p f / ~ ~  

which i s  we l l  w i t h i n  t h e  i n t e r n a l  s p e c i f i c a t i o n  B e l l  s e t  f o r  

bonnet n u l l  d r i f t .  

This  des ign  ensu res  b e t t e r  e l e c t r i c a l  n u l l  s t a b i l i t y  because 

i t  minimizes undes i red  s t r a y  capac i t ances  i n  t h e  c r i t i c a l  

b r idge  area and improves t h e i r  s t a b i l i t y  because t h e  i n p u t  

capac i t ance  s t a b i l i t y  of FET dev ices  i s  s u p e r i o r  to s t r a y  

capac i t ances  o f  hand wound t r ans fo rmer  windings.  

s 

r e s u l t s  encouraged us  t o  recommend the des ign  p r i n c i p l e  for 

o t h e r  programs, i n c l u d i n g  the  Model VI1 acce lerometer .  A schem- 

a t i c  showing t h e  c i r c u i t r y  o f  t h e  bonnet w e  a r e  p lanning  to 

d e l i v e r  under t h e  c o n t r a c t u a l  requi rements  i s  inc luded  i n  t h i s  

r e p o r t .  

a par t  o f  the  next  q u a r t e r l y  r e p o r t .  

j 

+ 
A d e t a i l e d  d i s c u s s i o n  of  t h e  new bonnet des ign  w i l l  be  * 
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